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ABSTRACT
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international regime, choose space pioneers, decide what role the
United Nations should play in human activities in space, and write a
constitution for a space colony that has just won its independence
from earth. The guide concludes by listing the NASA centers and
organizations and publications where teachers can find information
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The horse and buggy davs of the
ton of the century seem impossibly leng ago.
In just cighty vears technological advances
hive ushered inthe automobile, the arom
bhomb. and the jer plane and have made i
possible to laind an astronant on the moon and
to begin to probe the onter reaches of our
sobin svstem. What will happen between now
and the advent of the twenty-first century?
While many of the possibilities seeny more like
scicnce tiction than fact, one thing is certain,
A~ hnnans continne 1o explore space and
begin 1o discover wavs of exploiting its re-
sources, many problems will arise. They will
be broad in scope, encompassing all aspects of
hraman behaviors Ave we bonnd 1o repeat the
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mistakes of the past? Or can we prepare to-
day’s students o apply the lessons of history to
the conguest of the heavens?

The task of preparing today’s vouth
to cope with the problems which conquering
space is sure to bring is a Farsighted educa-
tional undertaking, which can stimuliate
understanding of the past, as well as the tu-
ture, ‘The social studies chissroont is a natural
place 1o study such problems. T'o assist teach-
ers inthis eftort, this guide focuses on some of
the political, social, and economic issues which
are bound to avise as humans attempt o con-
quer space. Because of the broad scope of
these issues, this topic can be incorporated
eftectively into history, govermment. civics,

Thes How To Do I* Notebook senes 4, designed for aloose
ieal baaer, provides a prachcol ond uselu! source of
ciarcacom methods and technques for elementary and
~rcondoey socal studies teachers The senies s published
tiy thee Nationnl Counail for the Sociol Studies, 3501

Nework Street, N W., Washington, DC 20016. Additonal
copies: 1-9 copies, $2.00 each; 10-49 copies, $1.60
eoch, 50-99 copes, $1.40 eoch, 100-499 copies, $1.20
each; 500999 copes, $1.00 each, 1000 or more, $.80

eoch.
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and economics courses. When (hs( ussing the

‘exploration and colonization of space, teach-

crs should emphasize 1o students that the
problems which they are considering have no
single, simple .sulmums. This guide is there-
fore designed to'take students beyond simply
absorbing a large body of facts and figures. It
is intended to stimulate thinking and to pro-
vide an opportunity for students to apply their
problem-solving skills to situations which they
mnay encounter as adults, Tt encourages sti-
dents to draw upon their knowledge about
and understanding of social institutions, both

past and present. [ts subject — the conquest of

spice = has the special advantage of gener-

ating a grveat deal of student intervest. ‘This

guide:

® Provides l);u-kgr()und intormation on hu-
man activities in space.

® Identifies specitic political, social, and eco-
nomic problems associated with living in
space. -

® Describes activities (lcslgnc(l to focus stu-
dent attention on .spcuht ISSLES.

® Lists sources ol information and educa-
tional materials available on hum.m ac-
tivities in space.

THiE INTERNATIONAL SCINE _
While the United States and the Sovi-
et Union presently domi e the space race,

- many nations arcund the world recognize the

issues which the exploration of space vaises for

the human vace. This awareness has resulted -

i many discussions at the United Nations.
One of the first international agreements to
um-lg,cfmm the U N was the 1966 Treaty on
Principles Governing the-Activities of States in
the Explotation and Use ok Outer Space. 'The
signatory nations agreed toexplore and use
outer space tor the benefitand in the interests
of all countries. irrespective of l}len degree of
cconomic or scientific development. ‘Thev

agreed not to plice weapons of any kind in
eavth orbit. The treaty also established the
principle that each government is responsible
tor authorizing and supervising all of its space
activities, vegardless of whether they arve vun
by the government or by private citizens of
that country.

This treaty was followed by an
agreement in 1968 whereby nations with
space-flight capabilities would cooperate in
rescuing astronats from other countries and
returning them sately to carth.

As the number of objects launched
into space increased, concern grew about the
damage that might result it one of these ob-
jeets did not completely disintegrate when it

reentered the earth's atmosphere. In 1972,

the United Nations established mtcnmlmn.il
rules and procedures ideatifving a countey's
liability for damage caused by an object which
it Lanched into space. In an eftort 1 keep

HOW TO DO IT—CONQUERING SPACE

track of the man-made objects orbiting earth,
a U.N. convention in 1975 agreed upon a
system for registering objects laumhc(l into
space. '

The most comprehensive United Na-
tions treaty to date was opened for signatures
in December of 1979, Article X1 of the

Agreement Governing the Activities of Srates
on the Moon and Other Celestial Bodies —-

commonly referred to as the Moon Treaty —
contains the most important parts .ot this
treaty (see page 12). (In this dociment, refer-
ences to the moon signify all celestial bodies in
our solar system.)

From a political point of view, futne
conquest and actual colonization of space raise
the fundamental question’ of who will have

jurisdiction in this new tervitory, So far, all

human activides beyond the earth’s atmo-

sphere have been conducted as a part of a

governmentally controlled program, either in
the United States or the Soviet Union. Even
though both countries have sent civilians into
space, the activities of astronaduts and cos-
moaauts are determined by their respective
governments. In'the event of true col-
onization, however, a wide variety ol political
structures will become possible,

Central to this issue is the question of.

whether space colonies should be ruled from
earth or should be allowed o govern them-
selves. Since humanity is currently confined to
the earth, it is only natural that the earth
would be the sentimental favorite to rule the
solar system, However, when human beings
begin living in space, their loyalties are likely
to change. Someone born and raised on the
moon, Mars, or an asteroid may not wish to be

ruled by men and women on eavth, At some

time in the future, a new nationalism in space

“may challenge terrestrial governments.

Potential Political Structures

One hypothetical political structure
for a setlement in space is outlined in Article
XI ot the Moon "Freaty. The international
regime which this treaty seeks to establish
would be dominated, at least initially, by rep-
resentatives from earth. In theory, such a re-
gime would help ¢ dinate human ettorts
and would attempt to insure the peaceful col-
onizaton of space. Paragraph 7 commnits the
regime to a policy of managing the solar sys-
tem's resources in a rational way and to mak-
ing certain that the benefits resulting from
space are shared equitably among all nations
on earth. Some who are concerned about indi-
vidual liberty believe that such a regime would
be un excessively powerful government, it it
were given the means to enforee its decisions.
In addition, from a practical stendpoint, one
must wonder how efticiently the large bu-
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veancracy needed by such o regime would
peitorm.

country actively involved in colonizing spacé
Lo govern 1ts own extraterrestrial territories.

T'his could lead to U establishment of a great’
diversity of political institutions from lercury -

to Pluto. Individual countries would be re-
sponsible for whatover happened within their
colomies, Because prople would not be likely to
feave their nationalistie tendencies back on
cirth, this scenario Wwould probably involve
conflicts between nations as they tried to

expand their spheres-of influence. Earth's:

developing nations would also be excluded —

atleastar first— trom actively participating in

the conquest of space. Those nations which

currently have the technology: to operate be-
vond the “cartit’s atmosphere would have a -

head start on the other nations and would

probably trv to establish themselves in the

“best™ territories which space has to offer.

A third possibility is that private cor-
poritions would operate in space inde-
pendently of any nation. Once the technical
problems of travelling and living in space are
solved, the vistness of our solar system could

“ofter companies the opportunity to establish
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their own snwall bases on planets, moons, or
asteroids which are outside the territorial ju-
risdiction ot any nation. In this case, company
towns on cuth might prefigure the cities of
the tuture. . )

Itis even conceivable that some space
communities could be vuled by the strongest,

most powertul individual in that area, Such a

sitation was not unheard of in frontier towns
in Americt One might specubue that the far-
ther i space colony was from cdivilization, toe
more likely it would be to be ruled locally and
not by a distant government. Some towns
might even deselop tor the express purpose of
providing a retuge for the Barbary pirates of
the future. :

Space Revolts

Marely using the term “colonizing”
space suggests that extraterrvestrial con
munities of the tuture will be controtled by
nations on carth, s long as these com-
wunities are dependent upon supplies from
eanthe tor their-survivale such o relationship
seems likelv, Because the resources available
on cuth are also available in vast quantities
throughout the sokir system. however. scien-
tists and engineers see no reason why people
Hving inspace cannot become completely selt-
sufticient. In tact. when these resources be-
come easily accessible 1o humans and the
technology to use them s developed, the peo-
ple on carth are likeh to become dependent
upon their colleagues in space. It seems only
fogical, then, that at some point in timeMthese
colonies would want their political inde-

It would also be possible for each

pendence from earth. Revolutions against the -~

earth-hased mother countries inay be the in-
evitable future for space colonies.

No matter what types of political in-
stitutions are adopted as people leave the
carth, they will have to deal with the same
problems which exist today. How, for exam-
ple, will laws be made within each political
unit? Who will.enforce these laws? How will
the political unit protegt itselt from other
groups of humans? Answers to these ques-
tions will involve the role of police and military
torces in space. Military strategists have long
recognized the advantages of placing both
offensive and defensive weapons in earth or-
bit. Asa result, many discussions in the United
Nations have focused upon.ensuring the
peaceful development of space. While agree-
mentsoutlawing the military use of space have
a great deal of popular appeal, some feel that
it is naive to suppose that military forces and
weapons of destruction will be restricted to the
surtace of the carth. While space wavel: re-
quires a high level of intelligence and knowl-
edge, these qualities may not necessarily be
associated with the capacity to secure peaceful
existence. Some pedple hope that the future

will see the development of new mechanisms

by which individuals and nations can peace-
tully settle their difterences: others fearv that
human beings are doomed to repeat the
bloody history of the past in their conquest of
space. o .

To some extent, the future conquest
of space may parallel America's pioneer his-
tory, when rugged individualists pushed the
wilderness frontier westward across the con-
tinent. These men anrl women were self-
sutficient, preferred plenty of elbow room,
and were free to doas they chose: The vastness
of space may become as attractive a lure to
futiire genevations as the New World was to
the explorers and early eolonists. One should
realize, however, that only a few were brave
enough to risk their lives by leaving the com-
fort and security of home to face the ug-
known. Many of the early colonists were peo-
ple who believed that visk was an essential part
of living and felt that America ottered them
opportunities unavailable in their homeland.
Just as there were those in the past who were
willing to accept the risks of moving to the
New World, there are those today who view
space as it new frontier, a new challenge, and a
new hope for humaniry. .
Who Will Go?

Conquering space. however. will not
be casy and will not appeil to evervone. ‘The
exciting exploits of Luke Skyvwalker tend 1o
glamorize the exploration of space and ignore
the harsh realities which space proneers will

HOW TO DO 1IT--CONQUERING SPACE
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actually face. The vacunm of space presents
future colonists with 2 much more hostile en-
viromment than-that faced by our ancestors.

Even on planets which have an.atmosphere,

humans will need to erect elaborate life-
support systems. Space colonists will not he
able to live oft the land as the pioneers of the

- past did.

Some sociologists and anthropolo-
gisty believe that the habitats which humans

will have to build to survive in thie hostile -

environment of space will necessitate new
social structures. In these habitats, each indi-
vidual wauld be a.potential threat to the entire
community. Ha saboteur were to damage the
colony's litfe-support system, everyone could
be killed. For this reason, the physical security
of the space habitat and its support equipment
would neeessarily.be a top priority of whatever
organizational structure the colony were to
adopt. Theve are many possibilities. At one
extreme, space colonies may be run like mili-
tary bases, in which individual freedom would
be severely lintited. Alternatively, colonists
may choose to place important equipment ina
section of the space habitat that could be

closely guarded, while allowing freedom of
movement elsewhere. Or they may decide to

trust cach other and not worry about the pos-
sibility of a sabotenr bent on destroying the
colony. After all, cities on earth do not guard

“their water supplies.

Is Anyone Else Out There?

Only recently has the human race
begun seriously to consider whether there
ay be intelligent life elsewhere in the uni-
verse. What will happen when the “first en-
counter”™ occurs? Possible responses range
trom “shooting first and asking questions
ater™ 10 cementing instant friendship. T'wo
closely related questions are currently receiv-
ing attention. Should mankind actively search
tor extraterrestrials? Should we take steps to

let the rest of the universe know of our exis-.

tence? Considerable controversy surrounds
hoth questions

Within the scientific community,
SETT (rhymes with jetty) stands for the Search
for Extraterrestrial Intelligence. Thereis litde
doubt that the discovery of extraterrestrial
inelligence would be of great philosophical,
social.and scientitic importance to the nnnan
race. One SE'TE experiment will lTeave our
solar svstem on Pioneer 10 and Pioneer 1 the
spacecraft which nitde hnnmanity's fivst “close
encounters” with Jupiter and Saturn during
the 19708 Fach spaceeraft carvies an en-
graved message from earth to any inhabitants
ol amother star svstem who might discover
them drifting through interstellar space (see
Figure 1).

Not evervone is happy about SE'T]

experiments, Some maintain that the lack of

evidence of extraterrestrial life within our

HOW TO DO IT—CONQUERING SPACE

solar system suggests that advanced societies
Fave not evolved elsewhere in our galaxy. (A
tew even contend that there is no evidence of
intelligent lite anywhere—including the
carth.) These skeptics feel that SE'TT eftorts
are a waste of time and money. Proponents
counter that the absence of evidence is not
evidence of the absence of extraterrestrials,
Another aspect of the question of
intelligent exiratervestrial life concerns the
wisdom of annowticing our presence to the
rest of the galaxy. Some fear that human be-

. ings may be considered a delicacy by aliens, or:

thata technologically superior civilization may
enslave carth's inhabitants it it becomes aware

of our existence. They would prefer that lite -

on earth remain a well-guarded secret. It hu-
man history is an accurate reflection of the
hehavior of civilizations everywhere, perhaps
these wirnings should be taken seriously, Oris
it presumptious on our part to assume that

species evolving elsewhere i the galaxy would © -

be similar to humans socially, biologically, or
in any other way? :

" During the first quarter century of

the Space Age, activities in space were publicly
financed. ‘The National Aeronautics and
Space Administration, for example, directed
America's efforts. In reeent years, however,

~the private sector has become increasingly
involved in hinman activities in space. Many of .

the communications satellites currently orbit-
ing the carth are owned and operated by pri-
vate companies. Even NASA's monopoly on
launch facilities is being challenged. In Sep-

tember, 1982, Space Services, Inc., a Houston--

based tirm, successtully launched its own
rocket ona ten-minute test flight. SSThopes o
develop the capability of placing payloads in

. orbit and intends to compete with NASA tor

customers.

Who Owns Space?

As more and more people venture
into space, questions will inevitably arise con-
cerning the roles of the private and the public
scctors, Answers to these will depend in part
upon our answer to the question, “*Who owns
space?” The question of property rights has
already generated heated debates in the
United Nations, The Moon Treaty, for exam-
ple. declares that “the moon and its natural
resources e the common heritage of man-
kifid.” "This statement seems to establish the
principle that space belongs to evervone on
carth and is, thevefore, public property in the
broadest sense. Uhis view is consistent with the
treaty's intent to establish an international ve-
gime “to govern the exploitation of the natural
resourees” of space. Many of the developing
nations on carth support this approach be-
Gause they believe tha it protects their mter-
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esty. They fear that it countries and indi-
viditahs dne allowed to claim: ownership ot
planets, moons, and asteroids, only those pos-
sessing space-tlight capabilities will reap the
vununni«' benetis resuliing trom colonizing
space. Lacking this capitbility, developing ma-
tions fear e they will not receive any of the
benetits that space has to ofter, '

Those who oppose the treary feel
that barring private ownership from space will
disconrage participation by private Tirms in
the development of extratervestrial resonnees.
Itis unlikely, for example, thit @ company
would goto the expense of exploring possible
nuning sites on the mooir it it would he pro-
hibited froncowning. and theretore protiting
from, anvthing w0 might find. Such a system
would encourage evervone to sit back and wait
for someone elve to bear the initial costs and
tisks imvolved i developing the resources of
Space. Opponents are concerned about the
power that the treaty’s international regime
would have to be given if it were to bhe sue-
cessful in governing hunn activities in space.

Periaps someone could comde .
with a novel approach that would be aceept-
able to proponcems of public and private
ownership alike, One wav might be 1o divide
the mosn mtoas many equal parts as there are
mittions currently inexistence on eartle. A\ ran-
dom drawing could then be-held o determine
which prece of the moon each nation would
receive. Y nation would then determine wlha
I pe of property righits would exist onits lanar
homestead, it wished o sell pieces of prop-
erty to individuals, tirms, orother counries, it
coudd do so. Some nations might choose 1o
revain possession of their unar tereitories and
tse the ecconomic benetits derived fron them
for the good of their carthbound citizens.,
Countries which curvently do not have space-
thglit cpabilities migln decide to lease part or
Aot then inar tervitories to other nations
o speditied petiod ot tnre, Whatever hap-
pens. property rights are cettain to play an
important tole in shaping the cconomic envi-
ronment thae will prevail i space,

Manufacturing in Space

While scientific curiosity wis the
princayanperus forthe imitial excursions into
spacesmans believe that the potential for ceo-
note rewards wdl ultimarely be the incen-
thve tor Linge numbers of people 1o leave
carthe Faothbound husinesses are st hegin-
mng 1o realize some of the advantages offered
by the vacimmn of space and s zero gravis.
[ he .\[(l)umu-ll Douglas Corporaton and
[olimson andd Johmson, for example, e co-
CPCLATRL Lo veniute 1o [roduce dings
HYSpPUCe e ||nnu\\(.tll((lt‘lunnphnf'b'\l\
Fhey hope this process will produce 700 times
the volume of matevials, wirh foun omes he
procis ol those made oneanrthe Fhis translares

Beta cells are another

into lower costs-and higher quality tor con-
sumers, One drug being considered is inter-
feron, which can be used to treat viral infec-
tons and may even be etfective in fighting
cancer, A stidy conducted by Rockwell Inter-
mational concluded that |)m(llu ing interferon
in space could lower its cost to consumenrs from
the current price of $21 per dose to $1.40 by
1995, H so, this could become an $897 nillion
industry, serving over 10 million patients.
biological material
which may be produced in space. Becanse they
cannot be produced on earth in sutticient
quantities, production in spice could open up
an estimz ted market of 600,000 patients. Beta
cells may even prove to be a one- m]cm()n cre
for diabetes.

Many companies in the United States
have alreiady purchased cargo space on the
Space Shuttle to conduct experiments in an
effort to learn more about manufacturing
productsin space. President Reagan proposed
in his 1981 State of the Union address that

NASA develop a tully operational earth- -

orbiting space station by 1981, at i cost of 38
billion. One of the major purposes of this
project is to provide earthbound companies
with a perntanent manufactuving tacility ont-
side of the earth’s atmosphere. A firm would
be iable to lease space on this facility and send
up its own technicians to monitor the produe-
tion process. Alternatively, a fully automated
module could be atached to the outside of the
space station, and the company conld rent an
astronant fora few hovrs each week io remave

“the finished, product from the. module and:

send it back to earth on the next shuule Hight,
The Soviets have been active in this arvea for
several vears. Much of the time that Soviet
costnotiruts lave spenn aboard their Salvul
space station has been devored to experiment-
ing with i wide variety of space nnnfacturing
techmiques. Te will be several vears, however,
before men and women on earth begin receiy-
ing products with a “made i space” label.

Galactic Trade Restrictions
Once products manufacored in

space begin reaching nuarkets on carth, will

trade frictions develop? I the case ot prod-
ucts which caunot be produced oncarth there
will probabh not be contlicis. Flowever, when
space-based mannfactirers begin ('mnpuin;,
duectly with cavth-based producers.ir seems
likely that tervestrial companies will appealto
their governments for protection against im-
ports from space. Hfor when colonies in space
become selt-satficient wid win their political
independence from eavth, this sitnation nun
be reversed. Indusovies on the moon mav ask
their newly fonmed hanar goveriment o pro-
tect them for a shorr period of time from
competition with well-established manu-
facturers on earth, These ifant industries

HOW 1O DO T --CONQUERING SPACE
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might promise to. use this time to improve
their production processes and lower their
costs, Thus, protectionism may influence hu-
mankind’s econoimic activities in space, -
HISTORICAL PERSPECTIVE _
Even though venturing into spaceisa

new experience for the human race, the politi- ©

cal, social, and economie issues which are
bound to arise during thisadventure are as old
as history. 1t is therefore importani for stu-
dentsto realize that the experiences of the past

can provide valuable information about the.

problems which the tnture may pose.

Exploring the'New World

Initially, Spain and Portugal were the
only two countries involved in the exploration
and colonization of the New World. In 1493,
Pope Alexander VI established the Papal Line
of Demarcation in an effort to settle territorial
disputes between the two world powers. Dur-
ing the cenruries that followed, countries from
all over Europe and even people from the

“Orient became involved in the settlement of
‘the Americas. Many wars were sparked by

territorial disputes, The first.contacts between
Europeans and Indians in the Americas were
tar from peacetul. The early exploration and
cofonization of the New World were financed
primarily by governments. As more people
became interested in the opportunities avail-
able across the Atlantic, they turned to the
private sector tor the finances needed to de-
velop the resources of the New World. Col-
onies in the New World had to revolt in order
to win their independence,

It is often iempting to criticize our
ancestors for the mistakes they made. Stu-
dents should, however, be reminded that not
all of their decisions turned out to be wrong
Conquering space will provide today’s stu-
dents with the opportunity to find new, inno-
vative, and — it is hoped — better approaches
to the problems which have plagued the hu-
nun race throughout history. Just as the New
World offered our ancestors a chance to de-
velop institutions different from those which
existed in Furope., space offers a new gener-
ation a real opportunity to improve upon the
political, social, and economic institutions
which currently exist on earth.

ACTIVITIES

The nine activities which follow are
intended o focus students” attention on spe-
citic issues and concepts as they relate to
citorts by the human race to conquer outer
spatee. The topics considered here are all tun-
damental to vartous arcas ot traditional sovial
studies education. The exercises are designed
to provide students with an opportunity to
cxpand and apply their knowledge ot history,
cconomics, government, and himan behavior

HOW TO DO 1T—CONQUERING SPACE

in the fresh context of space-exploration and
conquest. ‘Through these activities, students
will sharpen basie social studies skil's. "They
will increase their knowledge, practice solving
problems, and exercise their ability to think
critically.” ' ' ' -

' Materials suggested for cach activity
are described fullt in the next two sections of
this How To Do It guide. Where to Find
Information About Human Activities in Space
describes the NASA films named "here and
tells how to obtain 1them for classroom use.
The Publications section lists the printed ma-
terials that are suggested, with complete
bibliographical references and briet anno-
tations, '

1. Expansionism vs. Isolationism

Class: World History, American History

Key Question: Should himan beings stay on

carth, or should they wry to expand their in-

fluence throughout the galaxy?

Key Hdea: 'The destiny of mankind means

difterent things to difterent people. o

Objectives: Students should:

1. Distinguish between expansionist and iso-
Lationist philosophies. '

2. Identity specific examples of isolationism

e

and expansionisnt in human history,

3. Discuss the consequences of isoliationism
and expansionism.

4. Express and support their opinions about
the destiny of the human race,

Time: 1-2 class periods. '

Materials: World history or American history
textbook, “Planetary Scientists Fight Funding -

Cuts,” ""T'he Tragedy of the American Space
Program,” "Are the Soviets Ahead in Spacee”

and the movies Eagle Hay Landed: The Flight of

Apollo 11 and The Mission of Apollo Soyuz.

‘This exercise can be used as either a
written or an oral activity. Ask each student to
take astand on whether or not the human race
should try to expand its influence throughout
the galaxy. This opinion should be supported
by tacts from specitic periods in history and
should include a discussion ot the conse-
quences (both positive and negative) ot a so-
ciety pursuing a policy of isolationism or ex-
pansionism. Whenever possible, point out
wavs in whielr hasic social, political, and reli-
gions beliets may intfluence an individual’s
stand on this issue.

2. Governir.g Human Activities in Space
Classy: World History, Government, Civics
Key Question: How should human activities in
space be governed?

Key ITddeas:

1. No perfect way of controlling human activ-,

itV i space exists.

2. Iastitutions on ecarth will control human
activity in space initially.

Objectives: Students should:
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Aruitoxt provided by Eic:

L. Compare the advantages and disadvan:
tiges of different ways of governing hu-
it activities in spice,

2. Consider potential problems which might
arise depending ypon which approach is
adopted.

Fime: 1 class period,

Matevials: The Fxploitation and (. wlonization u/

Space: Lessons from History,

Brictly deseribe the three major
torms ot pnlm(.ll control tor space settlements
‘which are discussed in this guide -— govern-
ment by an international regime, by separate
tervestrial mations, and by private cor-
porations. Fach student should choose two of
these and write a short essay comparing the

advimtages and (lls.l(l\.mldgcs of cach and .
discussing at least one potential problem

which ml;.,hl arise nnder each, Fach student
should decide which one seems “best” for col-
otizing space and which one seems most likely
to occin. Determine it there is a consensus
within the class,

3. Designing an International Regime
Class: World History, Government
KNey Questions: 1F an international regime is

established to control the development of

extrerrestrial resources, what form should i
tithe?

Key Hdens: -

Lo Powers granted to an international regime

would redinee the freedom and power of

national govermnents and individuals.
A wide variety of governmental siructures
are possible. -

CObjectives: Stuadents should:

I Realize the ditficulty involved in deciding
what powers such  regime should have.

2. ldentifv ditferent groups who might con-
vol such a regime.

3. Desaribe different wavs in which the re-
gime’s decisions conld be enforced,

b Expaid their perspective on political insti-
titions on eanth,

Tome: 3 class periods.

Muaterah: Nrtidde N1 ot the Moon Treaty,

Have the ciss read paragraph™ of

the Moon Treaty which, provides tor the es-
tablishent of - international regime *to
govern the exploitation of the nataral re-
sources”™ of space. Let the class act as a United
Ntons committee which has heen assigned
the task of designing the friomework tor the
regime. Lhe dassshould spend one period on
cach of the following issues:

Who should control the regime? (Should a
group of people who are elected or ap-
pointed control itz Which conntries should
bheaepresented: Would the UUNL serve as a
good model?)

Whitt powers should the regime II«I\("’
How should the regime’s decisions be en-
forced?

- IS
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4. Choosing Space. Pioneers

Class: American History, World History,
Civies :

Key Question: What qualifications should inei-

viduals have to be mcml)cls of un ideal space -

colony?

Key ldea: sdvantages and disadvantag e

in selecting space colonists in an efto .+ -

prove society.

Objectives: Studeints should:

1. Identity the tvpes of people they would like
to live with and explain why.

'2, Identity specific tasks required for their

community to function properly.
3. Discuss the issue involved in using a selec-

tion process in order to unpuwc society.
Time: 3 class periods, _
Materials: “'The First Martians,” “Vesta: A
World of Its Own,"” The High Frontier: Hioman
Colonies in Space, Space Settlements, and the
movies Four Rooms—Earth View and Space
Shuttle—A Remarkable Elying Machine.

Divide vour class into five groups.

The task of each group is to determine selec-
tion criteria for choosing the space pioneers
who will accompany them in establishing a
new colony on a large asteroid. The initial
colony will consist of 1,000 people who will
become the first generation of a permanent

. expanding base. Assume that the technology

exists to allow the colony to be self-sutticient.
T'he students should determine qualifications
which will serve as minimum standards which
a specitic number of people representing
virious segments of the population must meet
in order te be accepted tor the colony. At the
very least, each group should consider how
many males and females to aceept, the age
distribution of the settlers, and their educa-
tional backgrounds. Since potential applicants
can come from anvwhere on earth, such
things as nationality, race, religion, political
philosophy, criminal background, and gen-
eral health should be considered. Students
should examine their own communities and
determine the types of people they would like
to include in the space colony, Fach group
should decide if the people chosen will retlect
the general make-up of cities on earth or he

selected inan effort to improve society. If

students choose the latter course of action,

they should be specitic concerning the types of

improvements which they see as desirable.
Each group must also decide which plants and
animals it would like to tuke with them and
which ones (roaches, tlies, and mosquitoes for
example) it will exchide from the colony.,

The suggested material should be
used to introduce this activity. Explain o the
class what it might be like living in space. Once
all the groups have agreed upon their selec-
tion criteriia, ask each group to share its con-
clusions with the rest of the class.

HOW TO DO IT—CONQUERING SPACE
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5. Investigating-a United Nations Document
Class: World History, American History,
Civics ' -

Key Question: What role should the United
Nations play in human activities in space?
Key Idea: 'The interests of the United States,
other nations, and the United Nations are not
necessarily the sane. -

Objectives; Students should:

1. Read an offigial U.N. docoment.

9, Determine it the document is.in the best

interests of the United. States, il

3. ldentify issues which they feel should be
settled by an international - aty.
4. Realize that nations have ditierent inter-
— slS. :

T lime: 25 class periods

Muaterials: 'Three U.N. documents relating to
space, o

A month before you plan to use this
activity, choose three students 1o write to the
United Nations requesting different con-
ventions or treaties mentioned in this guide,
(address: United Nations, Treaty Section,
New York, NY 10017). If these students use
school stationery, the U,N. usually does nog
charge for the documents. Once the docu-

ments arrive, divide the, class into three =

groups, cach taking one document. Have stu-
dents read and discuss, the contents of the
agreement, considering such questions as:
In what ways would this treaty be
beneficial to the United States? Detri-
" mental?

In what ways would it be beneficial

to the world as a whole? Detrimental?
Toextend this activity, have the class
choose an issue that it teels should be settled by
a United Nations treaty. Possibilities include
the role of the militavy in space. the en-
foreement of laws in space, and a protocol for
encounters between humans and extraterves-
trial beings. The class should then write a
treaty covering that issue. Class members

should represent different countries in the

U.N. This role-playing will provide students
with the opportunity to realize that the inter-
ests of conntries like the United States, the
Soviet Union, and developing nations may
conflict,

6. *“Close Encounters”

Class: World History, American History,
Civies ‘

Kev Question: How would vou describe hnmans

to an extraterrestrial beings

Kev Ledea: Humans exemplity a wide range of

characteristics, some good and some bad,

Objectives: Stndents shonld:

. Use their knowledge of history to describe
the hnman race.

2. Realize that we are probably not alone in
the universe,

3. Tdentify speditic human characteristies,

4. Enhance their awareness ot the global

-
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Time: 2 class periods

community.

Materials: The Pioneer Plaque (Figure Lin this
guide), “The Search for Extraterrestrial Intel-

ligence," “Searching for THEM: Interstellar

Communication,” “Life on Ewropa?™ and the
movie Who's. Qut There? '
These materials will serve (o intro-
duce students to current scientific thinking
concerning extratervestrials. Have cach stu-
dent write a four-page essay describing the
human race to an extraterrestrial during the
first “close encounter™ with an alien intelli-

- gence. Students willl have todecide how truth-

tal they want 1o be with the alien {(hiding
certain facts about humanity may be desir-
able), and whether they want to focus on the

positive or negative aspects of humans. This

exercise will provide insights into each stu-

. dent’s perceptions of his or her fellow human

beings and .aeir knowledge of the real world

and history. . '

7. Constitutional Convention

Class: American History, World History,

Government

Key Question; What type of government should

be established in a space colony that has just

won its independence from carthy

Key Ideas:

I."Space colonists will have the opportunity to
establish whatever tform of government
they want when they become mdependent.

2. In dedding the type of government they
want, space colonists can leirm a great deal
from past experiences with different politi-
cal organizations,

3. A wide variety of political organizations are
possible, each with its advantages and its
disadvantages.

Objectives: Students shonld:

1. Criticallv examine several different forms
of political organization.

9. Become aware of the strengths and weak-
nesses of a democraey. oo

3, "Consider the U.S. Constitution, Bill of
Rights, Amendments, and Supreme Court
decisions in theiv effort to draft an tcdeal
constitutiont,

1. Realize that history can provide insights
into what is likely to happen under diffe-
ent torms of political organization.

5. Address the issue of governmental power
versus ind vidual freedom.,

Time: 3=5 class periods

Prepare the class members o act as
delegates to the constimtional conventien ' for
aconfederation of 13 space colonies which has
recently won its independence from earth.

The delegates’ task is to design the govern-

ment that will rale their new conntry. There

are no restrictions upon the forms of govern-
mental organization which they may consider.

‘They may want to pattern their new govern-

ment after a histoncal example, or they may

J




want to try todevelop an entirely new forn of

government. ‘The following qucstu)ns will

help themn get started: -
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Aruitoxt provided by Eic:

Who will be allowed o participate in
the political decision-naking process?

(Evervone? Only those who fought in the -

revolution? Anvone over 307 Only those

who own property?) Or will the leader of

the wmilitary be the ralers

What powers will the national gov-
erinment lave relative to the 13 colonies?

Wl branches will the government
have . and what powers will be excrcised
by each of themy?

Wit will be the velationship be-
tween the milicry and the g g.,m'crlmwm'*

What rights will individuals in society

" haves

Who will Iw allowed w become a citi-
sen of the countrye

How will the 13 colonies decide

whether or not to adopt the form of

~government recommended by the
comention?

7 The teacher may actas the leader of
the comention or may allow a student to till

thiat role, The leader must maintain orderand
by to get evervone in class involved in the
discussions. Students should support their
opinions with facts front carrent or historical
examples wheneser possible.

8. Economic Implications of the Moon

Treaty

Claw:- Leonomics :

Key Question: What are the economic inm-

plications of the Moon Treaty?

Kev Hlraw:

1. The Moon Treay CXPIesses specitic CCo-
nomic ideas concerning ownership of

properiy in space and the redistribution ot

an wealth resubting from developing the
tesourees of space.
2. 1 hevesonrces of space offer mankind the

oppor ity to inprove the standard of

living of humians on earth.

3. Private enterprise mav be discouraged
from operating in spice i inernational
teeiine s established.

£ Lhe tvpe of properts righns which exastin
space will influence the wav s resources
are developed.

Obyed e Students shoukd:

.o Anahvze the cconomic implications of the
Moon Treats.

2 Deade o extraterrestrial tesornrces shoulkd

be owned privarely, publich, or some con-

hinanon of the two,

ldenuty several wans i which the re-

sotrces of space might help to improve

Invine conditions on carth,

. Compare the conntol and the use of public

JTOPCHIN 10 PUNALC PLODETTY,
Lome 2 1 class petiods
Vaternals Niticle NTot the Moon Preaty, Space

v

w
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Manufacturing 1 983, dll(l "l:.umunm lssues of
Colonizing Space.”

«  Usethe information in the’ sug,gcsted
materials to explain to students some of the
possible uses of extraterrvestrial resources to
improve living conditions on earth. Have stu-
dents read Article XI of the Moon Treaty and
analyze its economic implications. In doing so,
they should consider the h)lluwmg'

Wit is meant by the term “common
heritage™ as used in the Treaty?

What are the implications of the
nin purposes (7b and d) of the inter-
mational regnne?

What type of property rights should
exist in space?

In what wavs might property rlglns
encourage or disconrage the develop-
ment of the resources of space?

Should the United States sign the
Moon Treaty? . :

9, Gallactic Trade Restrictions
Class: Economics, World History
Key Question: Are ade restrictions likelv: (o

_(lc\clnp between carth and cxu.ncncsulal

countries?

Key Ideas:

1. ‘Thrroughout history, « variety ot argu-
ments lve been used to justity trade re-
strictions.

2. Some people benefit from trade restric-
tions while others are adversely attected.

Objectives: Students should:

L Explaiinseveralarguments connnonly used
to jusaty trade restrictions.

9, Identuy \pcuh( groups who henetit trom
trade restrictions and those who are ad-
versely atfected.

3. Understand the concept of comparative
advantage as it velates o the benefits of
trade.

Time: | class period

Iustroet vour students that they are
menthers of a space colony whiclt has recemly
won its independence. Mamy of the domestic
industries of the yvoung conntry are just now
developing. Lead the class ina discussion of
the argnments which niight be used to justify
trade restrictions. The discussion should take
into a2ccount arguinents concerning defense,
infant industries. cheap toreign kabor, and
domestic emplovinent: futroduce the concept
of comp iive advantage. (. \mmm) benefits
frowm its “compitrative adviatage™ in the mar-
hetplace when it specializes in the manu-
iacture of products which it can produce imore
cheaphy than another counny.y Have the stu-
dents determine who would benefit and who
wotld be adversely atfected it tade restric-
tions were imposed ot aspecditic producet. For
example, suppose terrestrial sqathoriries
placed a high toiff on solar energy prochiced
inexpensivelvin space and beamed to earth by

HUCTOW N €S,
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NASA CENTERS -

‘T'he seven centers of the National
Acronautics ant Space Administration listed

-below offer a wide vaviety of printed materials

and films prepared for use in secondary
schools, Contact the eenter in your arvea for
further informatioa.

If ou live in: ' White to:

Connecticut

Delaware W'
Disivict of NASA

Cohnnbia Goddard Space Flight
Maine Center
Mirvhand Public Affairs Center
Massachnsetts Code 130

Grecubelt, MD 20771

New Hampshire
(30DH344-8101

New Jersey
New York
Pennsvivinia
Rhode Island

vV omont ¢
Alaska

Arizona

California NASA ) !
Hawaii Ames Research Center
ldiho Public Aftfairs Office,
Montana V- 12

Nevitdla Moftett Field, CA 91035
Oregon (-415)956-6270 ?
LUtah

Wishington

Wyoming

Alabamia NASA

Arkansas George Co Marshall
low Space Flighh Center

Public Aflairs Otlice,
CA-20

Marshall Space Flight
Center, Al 35812

(205) 1H3-00 10

Lowtisiana
Mississippi
Missonni
Tennessee

Flovida NASA
Georgii Jobn F. Keunedy Space
Puerto Rico Cemer

Public Aflairs Oltice

Code PA-EAB

Kennedy Space Cemer, FIL
RRET Y

3OMN67-HEHE

Vocgin INlands

NASA

Langley Research Center

Mail S1op 183— Fechnical
Libvar

Hampron, VA 253600

(ROHROH-203-4

Kentucky
Notth Garolina
South Carolina
Virginia

West Virginia
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(HQ-144) 28 min.

]
“lill()ih‘ - NASA
Indiana Lewis Research Cemter
Michigan Filim Service Depr.-22
Minnesota 21000 Brookpark Road
Ohio 5 Cleveland, OH 14135
Wisconsin (216)133- 1000, ext. 708
(For further information
only)
Colorado NASA
Kansas Lyndon B, Johuson Space .
Nebraska Center
New Mexico Public Informmion Branch/
North Dakota AP3
Oklahoma - - Film Distribution Library
South Dakota Houston, TN 77058 -
Texas (713)333-4080

Contact the appropriate Center for
the free loan of the following NASA filins,
which are particularly effective inbringing the
exploration and colonization of space intq.the
classrooni: ‘

\
Eagle Has Landed: The Flight of Apolle 11

‘The story of the historic first landing of

?

astronauts on the moon in July, 1969,
depictitg the principal events of the mis-
sion from the launching through the
post-recovery activities of the Astronauts
Armstrong, Aldrin, and Collins.

The Missioi of Apollo Sovuz (HQ-256) 28 min.
"T'he Apollo Sovuz mission set a precedent
for international manned space flight.
The film covers this mission and con-
clndes with a projection on future inter-
national cooperation in spacee.

.S'/mn‘ Shuttle—A Remarkable Flying Machine
(HQ-318) 30 min,
Viewers are taken throngh the snccesstul
maiden vovage of the Space Shutdle
Columbia, the world’s first reusable
spaceship.

Four Poomy — Earth View (HQ-2349) 28 min.
Narrated by actor F.G. Marshall, this filn
tells the story of the three Skvlab missions,
the nine astronauts, who were involved,
and their 171 davs aboard America’s fivst
space statiof.

Who' Onut There? (H)-226) 28 min,

Orson Welles takes viewers from the
monstrous Martians of his famous 193¥
radio broadeast, “The War of the
Worlds,” to the views of extraterrestrial
lite. which are based upon information
from probes to investigate our solar
SVSLEeTIL

ORGANIZATIONS

The Phinetary Societv, 11O S, Fadid Avenue,

Pasadena, CA 91101
The largest organization interested in
space. the Phimetary: Socien has raised
~funds 1o help support several seientitic
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projects, induding a SE'TT program con-
ducted at Thavind Umiversity's Ouak
Ridge Radio Observatory, The Society is
abso exploring the possibility of human
activity on Mars, Educaticaal materials
availuble inchude books, posters and slicdes
of the planets taken during various
1 NASA missions, and a bimonthly pub-
lication, The Plunetary Report,
National Space Institute, West Wing, Suite
203, 600 Marviand Ave., S.W., Washington,
DO 20024 (202)484-1111 -
The National Space Institute was origi-
titlly established by Werner Von Braun
and s dedicated 1o _human presence in
space. It publishes an in¥  native
monthlv magazine, Space World.

1.5 Societs, 1060 ., Elm, Tucson, AZ 85719 -

The -5 Sodiety was formed in 1975 with
the purpose of promoting space devel-
opmen in the governmental, industrial,
and private sectors. Slides depicting a-
sty conceptions of space colonies, books
on colonizing space, and a monthly pub-
licarion, 1.-5 Neus, ave available.

PUBLICATIONS

Astronomy, Astro Media Corp., P.O. Box
2788, Milwaukee, W1 533209,

This monthly magazine is written tor the k-

niat, contains excellent photographs ad art-
work, and s available in omany high school
lihraries or science departnients.

Berrs. Richard, "Planetary Scientists Fight

Funding Cuts,” Astronomy, January, 1982, -

pp. 21-32.

Discisses vecent cuts in NASA'S budger.
Cordell, Bruce M. The First Martians,” As-

fenomy, Neech, TO83, pp. 6-17.

Describes a possible manned niission 1o Mars.
Deudnes, Daniel, Space: The 1hgh Frontier in

Pespectiie, TO82, World-watch Institute,

L7760 Massachusens Avenue, N.W.

Washingron, DC 20036,

I hisinlormative hooklet dise usses issues fronn
the aole of the milinany 1o space indus-
tuhizaton.

Lo tman, Willian K., "Vesta: A Waorld of Tis
Own™ Whonomy, February, 1983, pp.
H-13.
viesctibes asterords and wians they coubd be
tsed by hinnans,

Lago, Dong " The Dragedy ot the American
Space Program.” Whonomy, November,
FOR3. pp. 21228
Reviews the canses af the dédine m US. space
ellons.

Mood. Stephanice, “Lite on Furopa®” Asoon-
o, December, TOURZ, pp. 1622,
Dincasses fie possaibnbing ot lite on e of Ju-
PHICE S oo,

ONell Gevavd, Ko The Lhgh Frontier: Human

12

Colonies in Space, 1982, Gavden City, NY:
Anchor Books. &
O'Neill describes what it may be like 1o live aid
work in space. .

Pike, John, "Are the Soviets Ahead in Spaeer”

 Astronomy, February, 1982, pp. 28-30,

Compares the U.S. and Soviet space pro-
grams. '

Sagan, Carl, and Drake, Frank, *'The Search
for Extraterrestrial Intelligence:™ Seien-
tfie American, May, 1975, pp. 80-89,
Includes a descriprion of the radio message
sent from the Arecibo Observatory and ex-
plains the inessage appearing on the Pioneer
plaque,

Science News, Subscription Dept., 231 West
Center Street, Marvion, OH 43302 (New
subhscribers can call toll free: 1-800-

& 247-2160),

Written for the favinan, this weeklv magazine

is an excellent source of current inlormation
coneerning activities in space. It is availiable i
many high school libraries or science depart-
ments.

Space Mannfacturing 1983, Vol 53, Advances
in Astronautical Sciences, an Ametrican
Astronautical Society Publication, avail-
able from Univelt, Inc., PO, Box 28130,
San Diego, CA 92128,

Discusses many aspects of space wmanu-
tacturing, :

Space Settlements, NASA SP-413, Stock No,
033-000-00669-1, Superintendent of
Documents, U.S. Government Printing
Office, Washington, DC 20402,

This hooklet summarizes the findings of a
study investigating the leasibilivy of colonizing
spilce.

Tarter, Jill, “Searching for 'T'HEM: Inter-
stetlar Commumicidion,” Astronomy, G-
tober, 1982, pp. 6-22,

Estnnuated the probabilitv of extraterréstrial
lite and describes recent SE'TT projects,
Wolken, Lawrence G, The Exploration and Col-

omzation of Space: Lessons from History,
HR0O. Center tor Education and Research
in Free Enterprise, Pexas ARM Univey-
sity, College Station, 'T'X 77843,
Fhis booklet discusses somes of the political,
cconomic, and social problems likely toarise as
nutnkind becomes more active i space and
- Hooks ar these issues from a historical per-
spet live,

Wolken, Lawrence CoLand Fraser, Donald R.,
"Eeonomie bssues of” Colonizing Space,”
Space and Socrety: Challenges <nd Choices,
Vol 59, Science and Technology Series,
an - American Asironautical Society Pub-
lication, available from Univeh, Inc., P.O.
Box 28130, Suan Diego, CA 92198,
[nddudes an analvwis ol the economic -
plicions ot the Moon Treai.,
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il . . AGRIEMENT COVIRNING THE ACTIVITHES OF STATES
. ON THE MOON AND OTHER CELISTIAL BOD.1S
. .

, ' : " Article XI

1. The moon and its natural resources arve the common heritage of mankind which finds its
expression in the provisions of this agreetent in particulay in paragraph 5 of this article, _ g

9. “I'he moon is not subject to national appropriation by any cliim of sovercignty, by meansotuscor -~
occupation, or by any other means. - .

3. Neither the surfiice nor the subsurface of the moon, nor any part thereof or natral resourees in
place, shall become property of any state, international intergovernmental ‘or non-governmental orga- - _
niztion. national organization or non-govermmental entity or of any natwral person. The placement of -+ - K
pevsonuel, spice vehicles, equipment facilities, stations and installations on or below the surface of the moon,
ineluding structures connected with their surface or subsurface, shaltnot ereate avight of ownership over the
surface or the subsurface on the moon or any areas veferred o in paragraph 5 of this article,

1. States Parties have the right to explovation and use of the moon without discrimination of any
kind on the basis of equality, and in accordance with.international law and the terms of this Agreement.

5. States Parties to this Agreement hereby undertake to establish an international regime, including =
appropriate procedures, to govern the exploitation of the natural resources of the moon as such exploitation .
is about 10 become feasible, This provision shall be implemented in accordance with article XV1Hi of the '
Agreenent, o '

6. Inorder to facilitate the establishment of the internationat regime referred to in paragraph 5 of
this article, States Parties shall inform the Secretary General of the United Nations as well as the public and
the international scientific comnnmity to the greatest extent feasible and pracricable of any naral resources
they may discover on the moon. )

7. The ain purposes of the international i+ ve 1o be established shall include:
(1) The orderly and safe development of th. ural resources of the moon; ‘
by Fhe rational management of those resoroos; :
¢) The expansion of opportunities in the use of those resounrces;
() An equitable sharing by all States Parties in the benefits derived from those resources, whereby
the interests ancd needs of the developing countries as well as the efforts of those countries
which have comributed either directly or indivectly to the exploration of the moou shall be
given special considevation.

FIGURE 1: THE PIONEER PLAQUE
Considerable conroversy surrounded this message {rom cartl 10 extrinerrvestrials. Some called it
" interstellar pornography: others felt the wonan should be hokding her hand up asasign of peace rather than
the man. (For an explanation of the message, see the article by Sagan and Drake.) -
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